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Sir: 



o1 correct 



Patentees hereby respectfully request the issuance of a Certificate of Correction in 
connection with the above-identified patent. The corrections are listed on the attached Form 
PTO-1050, submitted in duplicate. The corrections requested are as follows: 

Title Page : 

Item (56) References Cited, OTHER PUBLICATIONS: 

Shiettekatte et al. reference, delete "Shiettekatte" and insert — Schiettekatte — ; after 
"temperature influence", insert — on — ; and after "extended defects", delete "nucleanon" and 
insert — nucleation 

L.J. Huang et al. reference, after "Model for blistering", insert - and splitting -. 
Bruel et al. reference, after "Nuclear", delete "instrument" and insert - instruments 
Lanzieri et al. reference, delete "semi-insulatiing Gaas" and insert - semi-insulating 

GaAs 

The above changes are made merely to correct inadvertent clerical and typographical 

errors. 

Please insert the following reference: 

— da Silva et al., "The effects of implantation temperature on He bubble formation in 

silicon," Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions 

with Materials and Atoms, Vols. 175-177, pp. 335-339 (April 2001). ~. 
01/07/2005 HLE444 00000216 501814 6833314 
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Applicants note that the da Silva et al. reference was listed on the Form PTO-1449 
submitted with the Information Disclosure Statement filed September 16, 2004. The 
reference is believed to have been considered by the Examiner, as the Examiner did not draw 
a line through the citation on the Form PTO-1449, as would be required by 
MPEP § 609(C)(1) and (C)(2). As no notation was made in the Notice of Allowance that 
returned the Form PTO-1449, it is believed that the Examiner's failure to initial this citation 
was purely an oversight. Therefore, it is respectfully requested that this reference be 
incorporated by way of certificate of correction. 

Item (57) ABSTRACT, line 5, after "implanted atomic species to", delete "from" and 
insert - form — . This change is requested merely to correct an inadvertent typographical 
error and does not involve the introduction of new matter. 



Line 55 (claim 1, line 6), before "blisters in a surface region", delete "from" and insert 
— form --. This change is requested merely to correct an inadvertent typographical error and 
does not involve the introduction of new matter. 

Column 10 : 

Line 53 (claim 17, line 2), after "that is implanted comprises hydrogen", delete "of 
and insert — or — . Support for this change can be found in application claim 17. 

A fee of $100 is believed to be due for this request. Please charge the required fees to 
Winston & Strawn LLP Deposit Account No. 50-1814. Please issue a Certificate of 
Correction in due course. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO.: 6,833,314 B2 Page 1 of 1 

DATED: December 2 1 , 2004 

INVENTORS: Maleville et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Title Page : 

Item (56) References Cited, OTHER PUBLICATIONS: 

Shiettekatte et al. reference, delete "Shiettekatte" and insert - Schiettekatte — ; after 
"temperature influence", insert — on --; and after "extended defects", delete "nucleanon" and 
insert - nucleation --. 

L J. Huang et al. reference, after "Model for blistering", insert -- and splitting 
Bruel et al. reference, after cc Nuclear", delete "instrument" and insert - instruments — . 
Lanzieri et al. reference, delete "semi-insulatiing Gaas" and insert — semi-insulating GaAs — . 
Insert the following reference: 

— da Silva et al., "The effects of implantation temperature on He bubble formation in silicon," 
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with 
Materials and Atoms, Vols. 175-177, pp. 335-339 (April 2001). --. 

Item (57) ABSTRACT, line 5, after "implanted atomic species to", delete "from" and insert - 

- form --. 

Column 9 : 

Line 55, before "blisters in a surface region", delete "from" and insert — form — . 
Column 10 : 

Line 53, after "that is implanted comprises hydrogen", delete "of and insert — or --. 
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PATENT NO.: 6,833,314 B2 Page 1 of 1 

DATED: December 21, 2004 

INVENTORS : Maleville et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Title Page : 

Item (56) References Cited, OTHER PUBLICATIONS: 

Shiettekatte et al. reference, delete "Shiettekatte" and insert -r Schiettekatte — ; after 
"temperature influence", insert - on --; and after "extended defects", delete "nucleanon" and 
insert — nucleation 

L.J. Huang et al. reference, after "Model for blistering", insert - and splitting -. 
Bruel et al. reference, after "Nuclear", delete "instrument" and insert — instruments — . 
Lanzieri et al. reference, delete "semi-insulatiing Gaas" and insert — semi-insulating GaAs — . 
Insert the following reference: 

- da Silva et al., "The effects of implantation temperature on He bubble formation in silicon," 
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with 
Materials and Atoms, Vols. 175-177, pp. 335-339 (April 2001). --. 

Item (57) ABSTRACT, line 5, after "implanted atomic species to", delete "from" and insert - 

- form — . 

Column 9 : 

Line 55, before "blisters in a surface region", delete "from" and insert — form — . 
Column 10 : 

Line 53, after "that is implanted comprises hydrogen", delete "of and insert - or -. 
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(57) ABSTRACT 

A method for characterizing a dose or dosage of implanted 
atomic species in a substrate by annealing the substrate after 
implantation of the atomic species, with the anneal con- 
ducted at a temperature and for^a t ime sufficient to cause the p 
implanted atomic species t(ffiorrijb listers in a surface region * *Tor*f^ 
of the substrate but below that which would cause a majority 
or significant amount of the blisters to burst; imaging the 
surface region of the substrate to obtain a surface image; and 
processing the surface image to characterize the implant 
dose of the atomic species. This characterization can be 
performed on a qualitative or quantitative basis, as desired. 



20 Claims, 2 Drawing Sheets 
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an implanted substrate (these observations generally being 3. The method of claim 2, wherein the surface image is 

performed through, the thickness of the substrate). observed to determine density or size of the blisters, or both 

FIG. 4 shows another way of using the measured density density and size, 

parameter for the purpose of characterizing the uniformity of 4. The method of claim 2, wherein the surface image is 

the dose implanted over the surface of a substrate. This 5 obtained by a charge coupled device and the implant dose is 

application can be combined with the dispositions described characterized by a density parameter, 

above. FIG. 4 shows a measurement of the dose as really 5 melhod of claim 2> wherein the surface image is 

implanted— and as measured using the invention as observed to determine blister area. 

descried above-all around a substrate It shows up under- 6 ^ e melhod of ^ x whefein ^ bUster ^ ^ 

implantation in the 12 o clock to 2 o clock sector, ms 10 cal ft ratedasa fo^cf implantation dose prior to anneal- 

measurement is a function of the heat budget as locally r r 

absorbed by the substrate during annealing. It therefore . , e t . . L . L <• L 

depends on temperature uniformity within the annealing , 7 - ^ m ^ thod °, f claun 6 > wmc f h composes 

oven calculating the implantation dose of atomic species by 

To compensate for possible lack of temperature unifor- 15 comparing the processed surface image to images of known 

mity in the annealing oven, it is possible to cause the implanted doses of atomic species, 

substrate to revolve during annealing. It is also possible to 8 - J^e method of claim 1, which further comprises 

perform annealing on a plurality of identical substrates that establishing compensation factors for implantation dose 

have been implanted under the same conditions and in the measurements by comparison of the processed image to 

same implanter (or by implanters that have been suitably 20 reference implantation data. 

compensated relative to one another, see above). Under such 9. The method of claim 8, wherein a compensation factor 

circumstances, where annealing is performed on a plurality is applied to an implanter to obtain improvements in sub- 

of identical substrates, each substrate is given a different sequent implanted doses. 

orientation in the annealing oven so as to overcome local 10. The method of claim 8, wherein a compensation factor 

temperature effects. 25 is determined by balancing implantation operations per- 

For example, in order to overcome the ortho-radial effect formed by different implanters that are used to implant the 

shown up by FIG. 4, the substrates should be disposed with atomic speciGs. 

angular orientations that are regularly distributed over the u ^ method of claim x wherein ^ characte ristics of 

range 0° to 360°. The measurements performed on identical the dose of the atomic m qualita tive 

substrates that have been oriented differently in the anneal- 30 characteristics 

ing oven are then averaged. In general, when observing an u ^ melhod of ^ ± ^ ^ 

individual measurement of spatial distribution of dose that , . , - ... . - . r 

, , , 1 * • • * ♦ j * analyzing spatial distribution of the blisters from the pro- 
reveals a local anomaly, it is appropriate to determine ' . r , . ~ r • « * . 
whether the anomaly is due to the annealing by suitably cessed m3 & t0 de,ermine "^ormity of implantation of the 

distributing identical substrates in a given oven so as to 35 atom ic species. 

overcome local temperature effects, and then by averaging " Tf* m , e,hod of claiin l ' whic b J""^ comprises 

the measurements over the substrates. Once such techniques Performing blister measurements on different locations of 

have been applied to obviate local effects in annealing * e s " bstrate » » «o obtain a spat.al distribution of 

ovens, it is possible to obtain an overall view of doses as lhe , ^se over the surface of the substrate 

implanted over the area of a substrate and thus to charac- 40 " Tf* ™ lhod of claim h which ft 1 " 11 " comprises 

terize uniformity of implantation. performing blister measurements on a plurality of substrates 

TTie invention thus provides a method that is simple and w !«jf h J .|L ,ve been annealed under the same conditions but 

inexpensive for characterizing implantation (annealing time, wtth dlSe ™ 1 onentations in order to determine local tern- 

image acquisition, plus analysis by image processing ^ e ^ a i U f^ e ect f* , - , . * . , 

together requiring less than 2 hours). Also, the invention 45 . 15. The method of claim 1, wherem the processed image 

does not require specialist equipment and it can be applied * ^served to characterize the uniformity or thickness of the 

without specific adaptations on any type of implanted sub- ^planted dose of atomic species. 

strate 16. The method of claim 14, wherein the uniformity is 

What is claimed is* determined by establishing regions of the substrate that have 

1. Amethodforcharacterizingadoseofimplanted atomic 50 ' eceived a do f of atomic species per unit area that differ 

species in a substrate, which comprises: fro u m a mean dose of atomic s P ecies that 15 received b ? the 

mm m f c . e , . substrate, 

annealing the substrate after implantation of the atomic 1? ^ method of ^ t wber eiD the atomic species . 

species, with the anneal conducted at a temperature and ^ fa ^ lanted comprises hydroger^ehum and the 

m for a tim esufficient to cause the implanted atomic ^p^^ ta conducted at a dose oFgreater than 10 16 

species t(prom>listers m a surface region of the 55 atoms uare centimeter 

substrate but below that which would cause a number 18 ^ method of daim x whereifl ^ ^ 

the blisters to burst, conducted for a time of between about 5 to 20 minutes at a 

imaging the surface region of the substrate to obtain a temperature of between 300 and 550° C. 

surface image; and ^ 19. The me thod of claim 1, wherein the substrate corn- 
processing the surface image to determine the character- prises a semiconductor material. 

istics of the implanted dose of the atomic species. 20. The method of claim 19, wherein the semiconductor 

2. The method of claim 1, wherein the characteristics of material is a silicon single crystal, 
the implanted dose of the atomic species are quantitative 

characteristics. * * * * * 
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